INTRODUCTION
Well-designed health warnings on tobacco product packages are a cost-effective means to encourage cessation and discourage initiation of tobacco use [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Pictorial health warnings (PHWs) are particularly useful in communicating health effects to the poor, less educated, children and youth [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] . Public health legislation that requires effective tobacco product packaging and labelling is a key component of an integrated approach to tobacco control and is recommended as one of the key demand reduction measures by the World Health Organization (WHO) Framework Convention on Tobacco Control (FCTC) 16 . The WHO FCTC was adopted in 2003 in response to the global epidemic of tobacco, and entered into force on 27 Tobacco packaging and labelling policies in countries of the Eastern Mediterranean and Western Pacific Regions: Post-deadline assessment of the time-bound measures of WHO FCTC Article 11
February 2005 in those countries that were already Parties at that time 17 . Countries became Parties to the Convention at different times even after its entry into force. Each Party has an obligation to implement all the required provisions of the Convention 17, 18 . Since its introduction, the WHO FCTC has served as a guide for countries in developing effective and comprehensive tobacco control laws to protect the public from the dangers of tobacco [17] [18] [19] . Article 11 of the Convention provides best practice characteristics of packaging and labelling of tobacco products, including time-bound measures, which all Parties are required to implement within three years after entry into force of the treaty for that Party (Table 1) [17] [18] [19] . Despite the international obligation, many countries,
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especially low-and middle-income countries with high tobacco use, still have ineffective or no health warnings on tobacco products 16, 20 . Globally, only 42 countries have implemented large PHWs, among which, only four are low-income countries (Bangladesh*, Madagascar, Nepal and Niger) 16 . This paper focuses on two of the six WHO regions, the Eastern Mediterranean Region (EMR) and the Western Pacific Region (WPR), which are similar in terms of the distribution of countries across income levels; in each region, one-fourth are high-income countries, two-thirds are middle-income, and the rest are low-income 21, 22 . Both regions suffer from high rates of adult daily smoking-almost half of the countries have prevalence rates exceeding 20% and as high as 31% in Jordan and 46% in Kiribati 23 . More than ten years have passed since the WHO FCTC became effective, and the deadlines for implementation of the time-bound measures of Article 11 have passed for all Parties in the EMR and the WPR (Table 2) 17 -19, 24, 25 . The 2014 Global Progress Report on implementation of the WHO FCTC summarized whether countries had implemented Article 11, comparing the past two reporting cycles in 2012 and 2014 26 . In addition to focusing on a limited time range, this report lacked some important details. First, it did not report the dates when countries first implemented the time-bound measures. Second, the information was on overall progress by all Parties to the Convention and thus did not allow comparisons by country or region. Third, the report was based on Parties' self-reports, which may be in favour of reporting positive progress-there might have been conflation between the stated text in the country's tobacco control law and actual implementation. These factors are crucial to evaluating whether ratifying the Convention has brought about significant progress in addressing Article 11 requirements in tobacco control laws. There is also scarce research on cross-regional comparisons of the implementation of the time-bound measures of the Convention 27 . The objective of this study is to assess the progress made in tobacco packaging and labelling policies by countries in the EMR and the WPR before and after they were formally bound by the WHO FCTC. We also aim to identify gaps between existing tobacco control laws and the time-bound measures of Article 11, and key differences between the two regions.
METHODS

Collection of tobacco control laws in EMR and WPR countries
We collected laws, including legislation, regulations, decrees, bylaws and circulars addressing tobacco packaging and labelling-adopted before 31 December 2014-from the 49 countries in the EMR (n=22) and the WPR (n=27) ( These laws were provided by health ministries and obtained through Internet searches 28 .
Adoption of the WHO FCTC by EMR and WPR countries
Each country was specifically examined for (a) whether and when it became a Party to the WHO FCTC, and if so, (b) when the WHO FCTC entered into force in the country 24, 25 . We then identified (c) the deadline for each country to meet the time-bound requirements of Article 11, particularly under its first clause (Article 11.1). All WPR countries were Parties to the WHO FCTC; in the EMR, Morocco, Palestine*, and Somalia were non-Parties until December 2014, the end of the study period ( [17] [18] [19] , and identified 15 time-bound measures ( Table 1) .
Assessment of the progress in tobacco packaging and labelling policies in EMR and WPR countries
We initially examined the progress of each country with regards to their tobacco control laws and their status with respect to the WHO FCTC. Countries were examined specifically for whether and when: (a) the country adopted a tobacco control *Bangladesh at the time of report publication was a low-income country; it has since been reclassified as a lower-middle-income country. *Not a WHO Member State.
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law, (b) the law addressed tobacco packaging and labelling policies, and if so, (c) did these policies mandate health warnings on all tobacco products, and (d) were these health warnings textual, pictorial, or both.
After reviewing the specifications of the health warnings required in the existing laws, we assessed whether the laws fulfilled the 15 time-bound measures. We assigned 1 point to each measure, so that a tobacco control law in full compliance with these measures scored 15 out of 15. According to their compliance scores, the countries were further grouped into three categories: high (> -75%), moderate (50% to < 75%) and low compliance (< 50%). Many countries adopted basic text warnings within or even before the implementation deadline (36 countries, 86%). However, only 11 (44%) succeeded in introducing PHWs before the three-year period; this was achieved by more EMR (64%) than WPR countries (46%) (Figure 1 (Figure 2) .
RESULTS
Provisions on health warnings were not always applicable to all types of tobacco products. In six countries, tobacco control legislation health warnings were not required on certain types of tobacco products. In Jordan, Pakistan, Cambodia and Malaysia, the existing laws mandated health warnings on cigarettes only but not on other forms of tobacco. In Kiribati, nimoko-a type of smoked tobacco produced locally-are exempted from health warnings.
The size of health warnings on cigarette packs were stipulated in the tobacco control laws of 39 out of 44 countries (89%) that required health warnings by December 2014 (Figure 3 ). Tobacco control laws in the Marshall Islands, Morocco, Papua New Guinea, Syria and Tunisia did not specify the percentage of the main display areas that health warnings must occupy on tobacco packs. The largest health warnings covering 83% of the principal display areas (75% of front and 90% of back) were used in Australia and Brunei Darussalam (75% of both front and back). Pakistan issued new regulations in 2015 requiring picture and text warnings to be placed on 85% of the front and back of all cigarette packs; however, implementation of these requirements has been delayed. Countries specified the size of health warnings either by providing specific percentages on the front or the rear of tobacco packs or combined, with the exception of four Parties (Libya, Nauru, Palestine and Sudan) that required warnings on the front only.
The number of EMR and WPR countries that implemented each of the 15 time-bound measures under Article 11.1 by December 2014 is shown in Figure 4 . In both regions, thirty six countries (74%) mandated health warnings larger than 30% of the principal display areas-the minimum size required by the WHO FCTC. However, the recommended size of 50% or more was achieved in only 23 countries (47%) (Figure 4 ). Provisions on size varied depending on the type of tobacco product, and in some cases smaller health warnings were mandated on other tobacco products compared to those required on cigarettes. For instance, Fiji required health warnings on other smoked tobacco products to cover 33% of the display area, almost half of what is required for cigarettes packs.
Specific health warnings were mandated by tobacco control laws in most countries (78%) (Figure 4 ), while Iraq, Kiribati, Marshall Islands, Papua New Guinea, Tonga and Tuvalu did not specify what warning message should be placed. Australia, New Zealand and Samoa had the widest approved variety of health warnings (14) , followed by Iran (13) Lebanon, Malaysia, and Philippines (12), Djibouti (11), and Solomon Islands (10). Eight countries had only one approved health warning.
Approximately 90% of countries in both regions required that health warnings be mandated by national tobacco control laws, representing the most adopted time-bound measure, followed by other measures requiring descriptions of the harmful effects of tobacco use, and that health warnings rotate (78%) (Figure 4) . The least adopted measures in both regions were banning of figurative signs (14%) and descriptors on flavours (4%), both of which are related to misleading labelling and packaging features.
Most time-bound measures were implemented at similar percentages in both regions. However, a large gap between the two regions was found for some measures. More WPR versus EMR countries required that health warnings be displayed on each unit and outside packaging (81% versus 50%), and that warnings be placed at the top of display areas (48% versus 14%). Conversely, more EMR versus WPR countries required that warnings not be concealed when opening the tobacco package (45% versus 26%), and that they include pictures or pictograms (59% versus 44%) (Figure 4) .
The majority of countries implemented more than half of the time-bound requirements of Article 11.1. In both regions, 10 countries (20%) achieved the highest level of compliance ( Figure 5 ). None of the countries was fully compliant with all 15 time-bound measures. The most compliant were Djibouti (93%) and Iran (80%) from the EMR, and Australia, Singapore (93%), Malaysia, Solomon Islands (87%), Cook Islands, Mongolia, Samoa and the Philippines (80%) from the WPR. Twenty-one countries (43%) achieved moderate compliance. Overall, more WPR countries have complied with more time-bound measures than EMR countries.
DISCUSSION
This study demonstrates that ratifying the WHO FCTC created a breakthrough in the implementation of some time-bound measures of Article 11, specifically, accelerating the introduction of PHWs. In both the EMR and the WPR, PHWs were adopted by only two countries before, versus 23 countries (92%) after, entry into force of the WHO FCTC. Only 11 countries (44%) succeeded in meeting the deadline for PHW implementation, and no country was fully compliant with all 15 time-bound measures. However, they still served *Grouping of countries is according to time-bound requirements as described in Table 1 . as a guide for countries to develop more comprehensive measures in relation to health warnings. After entry into force of the Convention, most countries took at least some action to be more compliant with Article 11 requirements, such as increasing the size of health warnings.
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Before adoption of the Convention, a decade after the United States Surgeon General's Report on Smoking and Health was published (1964) 30 , text-based health warnings were already in place as early as the 1970s-80s in some countries. However, there were large variations in their progress towards addressing the requirements of Article 11 in tobacco control legislation.
For instance, in the EMR, text-based health warnings on tobacco packs were first required in both Egypt and Sudan circa 1980s. Yet, after the entry into force of the WHO FCTC, Egypt succeeded in introducing PHWs before the implementation deadline, while Sudan still required text-based health warnings only 28 . Conversely, Djibouti did not have any earlier forms of health warnings, but succeeded in introducing both text-based and PHWs simultaneously for the first time after ratifying the WHO FCTC 28 . Moreover, it was the most compliant country (93%) in the EMR with Article 11 time-bound measures. This example highlights the significance of ratifying the Convention and countries' possible subsequent achievements when tobacco industry interferences are minimized.
Similarly, in the WPR, Japan was amongst the first countries in the world to adopt text-based health warnings, but due to tobacco industry interference, did not yet adopt PHWs 31 . On the other hand, Australia legislated health warnings in the early 1970s and introduced PHWs soon after ratifying the Convention. Furthermore, Australia became the pioneer in introducing plain packaging, going beyond the time-bound measures of Article 11 15 . Plain packaging includes restricting the use of logos, colours, brand images or promotional information on packaging other than brand and product names in standard colour and font 32 . Australia has succeeded in challenging the tobacco industry in becoming the first country to fully implement plain packaging in 2012, which contributed to a significant decline in the country's smoking prevalence 33, 34 . There is evidence that insertion of large PHWs on tobacco packs averts tobacco-attributable deaths. Globally, seven countries, including Egypt from the EMR and Malaysia from the WPR, averted 1.4 million tobaccorelated deaths between 2007 and 2010 by adopting large PHWs alone 33, 35 . The positive impact of implementing PHWs would be tremendous, considering that 52% of the countries adopting large PHWs in both regions implemented this measure recently between 2012 and 2014 ( Figure 2 ). The reduction in smoking prevalence attributable to plain packaging may indicate that a packaging policy alone could result in many more lives saved.
Despite this advancement, there are still many challenges for countries in both regions. Overall, only 10 countries (20%) were compliant with more than 75% of the required time-bound provisions on health warnings. The majority of countries still need to develop or strengthen their tobacco control legislation and mandate effective PHWs that are in line with all 15 timebound measures of Article 11 of the WHO FCTC, as well as to extend these measures to include all tobacco products. Some countries such as Afghanistan, Cambodia, Pakistan, Lao People's Democratic Republic, Republic of Korea and Vanuatu have introduced stronger health warning laws after our review period, thus data presented in this paper do not reflect the latest status in those countries.
Not all 15 time-bound measures were addressed equally by the countries' tobacco control legislation. The most common adopted measure was health warnings mandated by national tobacco control laws (90%), followed by health warning requirements to describe harmful effects of tobacco use, to rotate and to state specific health warnings (78%). Some measures were more common in WPR countries than in EMR countries, and vice versa. Such differences should be further studied to identify barriers and enablers in implementing particular measures.
Notably, misleading tobacco labelling and packaging remained the least adopted time-bound measure in both regions, especially the banning of figurative signs and (14%) descriptors depicting flavours (4%). The tobacco industry exploited some loopholes in tobacco control laws and used figurative signs and flavours as their single remaining powerful tactic to attract as many potential smokers as possible, in countries where many of the timebound measures were already in place.
Other common loopholes identified included a narrow umbrella under the definition of tobacco products. The definition usually covered tobacco products commonly found in the localities. Yet some countries mandated stronger warning labels on manufactured cigarettes than on other tobacco forms, and some did not require any warning labels for other types of tobacco. This was especially problematic in countries with high rates of other tobacco product use, and may have led people to believe that products without PHWs were less harmful 16, 36 .
Smokeless tobacco products and other forms of smoked tobacco (hand-rolled cigarettes, bidis, kreteks, cigars, cigarillos, pipe tobacco) are used in both regions [37] [38] [39] [40] [41] [42] [43] [44] [45] . For example, waterpipe tobacco was traditionally used across countries of the EMR and in few countries in the WPR, but it has recently surpassed cigarette use in some countries [37] [38] [39] [40] [41] [42] [43] [44] [45] . In Malaysia, one in three female tobacco users consumed smokeless tobacco alone, but PHWs were required by law on cigarettes only 20 . Furthermore, new forms of tobacco are constantly being invented, exploiting loopholes in existing tobacco control laws. This creates an additional challenge to countries already struggling to contain the growing tobacco epidemic [37] [38] [39] [40] [41] [42] [43] . Therefore, health warning provisions must cover all types of tobacco products equally, and should consider specific health effects related to each 1, [17] [18] [19] .
Nonetheless, the tobacco industry interference has hampered some countries' efforts to fully implement the time-bound measures. Countries must remain vigilant against legal challenges by the industry. For instance, single-stick sales should be regulated in many middle-and low-income countries because these reduce tobacco users' exposure to health warnings on cigarette packs 46 . All countries should continuously evaluate their tobacco control legislation to ensure its comprehensiveness, and closely and constantly monitor the tobacco industry's attempts to undermine existing health warning laws. Also, adopting tobacco control legislation per se seems unlikely to be sufficient, and countries should rather adopt a multisectoral policy to ensure the overall success of their combined tobacco control measures.
Countries that have achieved high compliance with the time-bound measures need to continuously monitor and evaluate the impact of enforcement of PHWs on demand and consumption. Evidence generated from this process would in turn help other countries to pursue higher levels of compliance with Article 11 requirements. These countries should consider adopting plain packaging to strengthen the effectiveness of their PHWs, as recommended by the implementation guidelines of Articles 11 and 13 of the WHO FCTC 32 . There is evidence that PHWs are more salient when introduced on plain packaging [47] [48] [49] [50] . Some studies have also related plain packaging with increased urgency among smokers to quit, and with increased quit attempts 51, 52 . Countries with moderate compliance are recommended to conduct a detailed analysis of their tobacco control legislation to identify all possible gaps. Improving the existing laws may be particularly challenging when they are not under the jurisdiction of health ministries. For instance, in the member countries of the Cooperation Council for the Arab States of the Gulf (GCC), the GCC Specification Authority is responsible for amending health warning regulations 28 . In Japan, health warning regulations fall under the responsibility of the Ministry of Finance, which owns one-third of the stocks of Japan Tobacco, Inc 53 . Finally, in countries with low compliance or where health warnings are not yet legislated, there is an immediate need to adopt legislation that addresses all the requirements of Article 11. Health ministries should take the lead in this process and strengthen collaboration with local stakeholders, briefing both the media and other involved authorities. These countries should also give due importance to flexibility in tobacco control legislation, allowing room for future amendments when needed. For example, issuing ministerial decrees is one model that may allow the addition of possible required elements in the future, while at the same time overcoming the rigidity in national legislation controlling PHW specifications.
Countries should not permit any involvement from the tobacco industry in developing and enforcing the health warnings, as such compromises will negatively impact the targeted health outcomes. Therefore, each national partner involved in this process should sign a declaration of interest to ensure transparency and avoid any conflicts of interest. Article 5.3 of the WHO FCTC must be rigorously implemented to avoid tobacco industry interference.
CONCLUSION
In conclusion, signing of the WHO FCTC was a significant factor in implementing at least some of the time-bound measures of Article 11 in both EMR and WPR countries. Adoption of the Convention helped these countries to strengthen health warnings and facilitated the introduction of PHWs on tobacco packs. Although much has been accomplished, continued efforts are needed to support proper enforcement of the existing laws and to conduct evaluation and monitoring of the effectiveness of PHWs. Countries that have not yet implemented all the required health warning provisions of Article 11 are recommended to assess their existing laws to identify gaps and ways to strengthen them. Countries that lack PHWs must exert comprehensive efforts to adopt all the required provisions of Article 11 of the Convention. All countries should prevent tobacco industry interference at every step of this process.
